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Tickborne Diseases in NH
Lyme Disease

Anaplasmosis

Babesiosis

Powassan Virus



Vectorborne Disease

Three components of vectorborne disease

Pathogen

Host

Vector

https://www.sercc.com/climate_health/



Tickborne Disease Program



NH DHHS Tickborne Disease Activities
Human case surveillance

Tick surveillance as funding allows

Distribution of surveillance data

Maps, Data Reports, Incidence by County

Healthcare provider clinical messaging

Annual health alert message with clinical, diagnosis, 
and treatment information

Public education and prevention messaging

NH DHHS website

Annual Press Release

Availability of public health staff to respond to public 
inquiries by phone or email



Ticks in NH

Common human-biting species in NH

American dog tick: Dermacentor variabilis

Blacklegged tick (deer tick): Ixodes scapularis

Other ticks

Winter tick: generally does not bite humans, looks 
similar to dog tick – moose impacted

Lone star tick: may be moving north to NH 
eventually

Photo credit: Centers for Disease Control and Prevention (CDC)



CDC – Tickborne Disease Provider 
Handbook

Winter tick. 

Photo by Dr. 

Alan Eaton



CDC – Tickborne Disease Provider 
Handbook



Photo credit: CDC



Construction

Landscaping

Forestry

Working with brush

Working with yard 
waste

Land surveying

Farming 

Some of the more common occupations that have a higher 
risk of tick bites and becoming infected with tickborne 
diseases include:

Railroad work

Oil field work

Utility line work

Park or wildlife 
management

Hunting

Hiking 

Other outdoor work

Occupations and Activities at Risk



Lyme Disease



Lyme Disease Biology
Borrelia burgdorferi

Spirochete - motile, corkscrew shaped bacteria

Transmitted by the bite of an infected blacklegged 
tick – reinfection possible

Ticks need to be attached for 24-36 hours before 
the bacterium can be transmitted

Nymphs are very small and can go unnoticed

Photo credit: CDC



Symptoms of Lyme Disease
Early localized disease

Incubation : 3 to 32 days

Early localized disease

within 1 month of infection

Slowly expanding skin lesion (60-80%): erythema migrans (bull’s eye) rash

Usually accompanied by influenza-like illness: headache, arthralgias, 
myalgias, fever, lymphadenopathy.

Early disseminated disease
Weeks to months after initial infection and can involve skin, joints, 
heart, CNS

Neurologic disease in 15% of untreated patients - Neuroborreliosis

Cardiac disease in 5% of untreated patients

Recent publication on Lyme carditis deaths 

Musculoskeletal involvement in 60% of untreated patients

Late disseminated disease
Months to years after initial infection

Lyme arthritis – 60% (untreated)

Neuroborreliosis – 5% (untreated)

Photo credit: CDC





Distribution of Lyme Disease

Source: CDC



NH Lyme Maps 2002-2014





























Presence of the 
Borrelia bacteria 
in the NH 
Black-legged Ticks
2007- 2010



Presence of the 
Borrelia bacteria 
in the NH 
Blacklegged Ticks
2013- 2014



Number of reported Lyme disease 
cases by month, NH, 2011-2015 



Anaplasmosis and Babesiosis



Anaplasmosis and Babesiosis

Anaplasmosis
Bacterium Anaplasma 
phagocytophilium

Rarely causes a rash

Potential to cause renal failure, 
difficulty breathing

Severity ranges from mild to 
life-threatening

Babesiosis
RBC parasite Babesia microti

No rash

Potential to cause hemolytic 
anemia, renal failure

Severity ranges from 
asymptomatic to life-
threatening

Images from cdc.gov



Anaplasmosis and Babesiosis

Transmitted by the blacklegged tick

Main reservoir is the white footed mouse

Flu-like symptoms (most common presentation)

Fever, headache, muscle pain, malaise, chills, 
nausea/abdominal pain, cough, confusion, sweats, 
headache, body aches, loss of appetite, nausea, 
fatigue

Image from 

http://www.fcps.edu/islandcreekes/ec

ology/white-footed_mouse.htm



Source: CDC

Number of U.S. Anaplasmosis Cases



Source: CDC

Distribution of Anaplasmosis, 2010



Source: CDC

Number of U.S. Babesiosis Cases



Source: CDC

Distribution of Babesia, 2013





Powassan Virus



Powassan Virus
Viral encephalitis

Incubation from 1 week to 1 month

Two strains associated with human disease

Powassan Virus (POW) – Lineage 1

Deer Tick Virus (DTV) – Lineage 2
Ixodes scapularis – white-footed mice (DTV)

Possible symptoms: Drowsiness, headache, confusion, fever, 
vomiting, weakness, speech difficulties

Illness could progress to encephalitis (brain), meningitis 
(membranes), or meningoencephalitis

Severe, long lasting sequelae in ≥ 50%

Case fatality ~ 10% (encephalitis)



Powassan Virus – US 2004-2013

Source: cdc.gov and ArboNET



Distribution of Powassan Virus 
2004-2013

Source: cdc.gov and ArboNET



Distribution of Powassan Virus 
2004-2013

Source: cdc.gov and ArboNET



Tickborne Disease Prevention



Tickborne Disease Prevention

We have a state plan!

http://www.dhhs.nh.gov/dphs/cdcs/lyme/documents
/tbdpreventionplan.pdf



Personal Protective Measures:
Mosquito and Tick Repellent 

DEET

Mosquitoes and Ticks

Oil of Lemon Eucalyptus

Mosquitoes and Ticks

Picaridin

Mosquitoes

Permethrin

Mosquitoes and Ticks

Applied to clothing

Permethrin
impregnated clothing

Source: CDC



Mosquito and Tick Repellent

Always use according to the product label

For information on EPA registered repellents and 
their active ingredients:

https://www.epa.gov/insect-repellents/find-
insect-repellent-right-you



EVERYONE should be doing/advocating for these

Use an EPA registered repellent

Stay on cleared trails and out of tall grass when 
possible

Wear long pants, long sleeves, hat, closed-toe shoes

Tuck shirts into pants and pants into socks

Light colors may make ticks on clothing easier to spot

Daily tick checks for you and your pets, remove 
promptly

Shower after returning indoors

Dry clothes in hot dryer

Protect Yourself Against Tick Bites



http://lymediseaseguide.org/lyme-disease-prevention



Tick Habitat

Connecticut Agricultural Experiment Station 

Ticks prefer sheltered, humid 

areas away from direct sunlight

Tall grass

Brush

Leaf litter

All make great tick habitat



Create a “Tick-Safe Zone”

Source: CDC



Connecticut 
Agricultural 
Experiment Station 



Prevention Methods and Priorities

Management of landscaping for schools and 
communal use areas

Treatment and/or exclusion of deer

An option, but requires extensive maintenance and 
other considerations

Treatment and exclusion of mice

Owner based decisions

What about host elimination?

Area wide acaricide treatment



Tick Removal

Grasp tick’s mouth parts close 
to the skin with tweezers

Pull the tick slowly upwards 
using a gentle, straight-up 
motion

Cleanse your hands and the 
area around the tick

Apply an antiseptic to the site



Tick Removal

Do NOT:

Twist or jerk the tick

Squeeze the tick

Rub petroleum jelly on the tick

Pour kerosene or nail polish on the tick

Use a hot match or cigarette



Tick Removal

https://www.youtube.com/watch?v=1Vj-
qhxCJbA
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Helpful resources

http://www.dhhs.nh.gov/dphs/cdcs/index.htm

http://www.cdc.gov/ncezid/dvbd/

http://www.ct.gov/caes/site/default.asp

Contact information:

abigail.mathewson@dhhs.nh.gov

(603) 271-0274 or
(603) 271-4496

Questions?
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Awareness of weather & climate trends

How the body gains and loses heat

Health effects of cold conditions

Prevention of cold injury

Relevant regulations



New Hampshire Department of Health & Human Services

Provides 8 to 14 Day 
Outlooks, and longer

Valid:  2/6/17

Source: Search terms 
“NOAA Outlook” or 
“8 to 14 Day 

Outlooks”
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The three main challenges you face from a cold environment 
include:

Air temperature: what the 
thermometer reads

Wetness: rain, snow, ice, humidity; 
sweat; wet clothes; water

Air movement:  wind speed (5 mph+); 
blown air from outdoor wind, indoor fans, 

chillers in cold rooms, etc.



New Hampshire Department of Health & Human Services
TOUCHING OBJECTS:

Heat loss through contact with a tools or 
wet materials

SWEATING: 
Heat loss due to 

perspiration 
burns calories

WIND 
EXPOSURE:

Heat loss from 
wind cools the air 

next to skin

RADIATION: 
Heat loss from 

exposed 
skin not reflected 

back into body

BREATHING: 
Heat loss from 

cold air into lungs 
and warm air out



New Hampshire Department of Health & Human Services



Injury/Illness Cause

Low Core Temp 
(Hypo-thermia)

Occurs when core body temperature 
decreases to below 95°F 

Deep skin injury 
(or frostbite)

Ice crystal formation in skin cells, at 
or below freezing (32°F)

Shallow skin injury 
(or Frost-nip)

Ice crystal formation only in the very outer 
layer of the skin

Inflamed skin Injury 
(or Chilblains)

Mild cold injury due to prolonged exposure to 
temperatures above freezing (32°F to 60°F)

Immersion skin injury 
(or Trench foot)

Exposure of wet feet (or hands, other body areas) to 
cold temperatures above freezing (32°F to 50°F); 



New Hampshire Department of Health & Human Services

95⁰ F

85⁰ F

75⁰ F
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New Hampshire Department of Health & Human ServicesExposure to freezing conditions at or below <32
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• Previous cold-related injury

• Poor physical conditioning 

• Poor nutrition

• Alcohol use

• Certain health conditions or medications



New Hampshire Department of Health & Human Services

• Avoiding cold not usually feasibleAvoid Avoid 

Cold

• Minimize air velocity or fans 

• Use wind deflectors and barriers

• Insulate metal handles and bars

• Exit apparatus on inside doors

Engineering 
Controls 

• Training

• Adequate breaks

• Buddy System

Administrative 
Controls

• Correct design & fit

• Available on siteGear & PPE



New Hampshire Department of Health & Human Services

OSH Act requires employers to comply with hazard-
specific safety and health standards. 

Employers must provide their employees with a 
workplace free from recognized (cold) hazards likely to 
cause death or serious physical harm. 

Employers can’t substitute Emergency Preparedness 
Guides or H&S Plans for action on hazards… 

Source: www.osha.gov/SLTC/emergencypreparedness/guides/cold.html



New Hampshire Department of Health & Human Services

Lab 1403.43  Personal Protective Equipment.  The 
employer shall ensure compliance with the following 
requirements:

(a)  The employer shall assess the hazards and 
provide and require the use of … PPE…;

(b)  Where employees furnish their own PPE, the 
employer shall be responsible to, assure its adequacy 
and, to ensure that the equipment is properly 
maintained and in a sanitary condition;

Source: http://www.gencourt.state.nh.us/rules/state_agencies/lab1400.html
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Working in extreme temperatures can result in 
mild or severe cold injury

Cold conditions can also lead to slips, falls and 
accidents

Temperature is important, although changes in 
wetness and wind speed can increase risk

Know the symptoms & signs of cold injury

Plan for the cold, and use workplace controls 
to find avoid cold injury
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For more information:

Matt Cahillane

DHHS Climate and Health Program

603-271-4072; mcahilla@dhhs.state.nh.us

Or visit our website

www.dhhs.nh.gov/dphs/climate/
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End of slides
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Head cold – Wash hands & avoid touching nose, 
eyes, mouth & mucous membranes

Influenza – Wash hands & avoid sick people 
with a cough, sneezing or fever

Vehicle accidents – Drive slower than conditions 
allow, and increase braking distances. 

Slips and falls on snow/ice – Learn to walk with 
more weight over your front leg
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New Hampshire Department of Health & Human Servicescore body temperature below normal or <97



New Hampshire Department of Health & Human ServicesSource: National Oceanic and Atmospheric Administration (NOAA), National Weather Service

Example: If the temperature is 30°°°°F and wind speed is 15 
mph, it will feel like it’s 19°°°°F,  

If the temps drop to 0 degrees, and the wind speed stays at 
15 mph, it will feel like -19 F, and the time for frostbite to 

occur on exposed skin drops to 30 minutes or less.

Wind Chill Chart

http://www.nws.noaa.gov/om/cold/wind_chill.shtml
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TLVs Work/Warm-up Schedule for Outside Workers based on a Four-Hour Shift*

Air Temperature -
Sunny Sky

No Noticeable 
Wind

5 mph Wind 10 mph Wind 15 mph Wind 20 mph Wind

°F 
(approx)

Max. 
work 
Period

No. of 
Breaks 

**

Max. 
Work 
Period

No. of 
Breaks

Max. 
Work 
Period

No. of 
Breaks

Max. 
Work 
Period

No. of 
Breaks

Max. 
Work 
Period

No. of 
Breaks

-15° to 
-19°

4 hours = 1 (Norm breaks) 1
75 

min.
2

55 
min.

3
40 

min.
4

-20°to 
-24°

4 hours = 1
75 

min.
2

55 
min.

3
40 

min.
4

30 
min.

5

-25°to 
-29°

75 
min.

2
55 

min.
3

40 
min.

4
30 

min.
5

Non-emergency 
work should 

cease

-30° to 
-34°

55 
min.

3
40 

min.
4

30 
min.

5

Non-emergency 
work should 

cease

-35° to 
-39°

40 
min.

4
30 

min.
5

Non-emergency 
work should 

cease

-40°to 
-44°

30 
min.

5
Non-emergency 

work should 
cease-45° & 

below

Non-emergency 
work should 

cease

http://elcosh.org/document/1284/d000420/cold-stress.html
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Background

Sun exposure is the same as exposure to Ultra 
Violet (UV) light which is a type of radiation

The main source of UV is the sun but you can be 
exposed in tanning beds and with welding 
torches

UV causes sunburn and tanning both of which 
are damaging to our skin, and can lead to 
cancer



Sun Safety

How  many of you had a bad sunburn as a child?

All sun damage adds up

There is no healthy or base tan

Sunburns and tanning increase cancer risk



Protect yourself!  

Avoidance

Clothing and hats

Sunglasses

Sunscreen



Avoidance 

When possible avoid the sun from 10 – 4 



Cover Up 

Wear long shorts 

Long sleeve shirts

Wide Brim Hat 

Sunglasses 



Cover Up 

Wear long shorts 



Cover Up 

No short shorts!



Cover Up 



Cover Up 

Help cool your body and shade your 
face and neck



Cover Up 

Good Hat Bad Hat



Sunglasses 



Sunglasses

Only buy sunglasses that block 99% or 100% of 
UV light and from a known source (not a 
sidewalk vendor)

If the tag says “UV absorbing” or “blocks most 
UV” don’t buy them

Darker lenses do not mean better protection



Sunglasses

Protect the areas around the eye and the eyelid 
from sun damage 

Protect the surface of the eye from burning

Prevent the development of cataracts



Sunglasses

Cheaper sunglasses can offer better eye 
protection over expensive ones ($10-20)

Larger frames, wraparound and close fitting 
styles provide the best protection 

Use in winter

(snow glare)



Sunglasses

Are not required to provide UV protection

Are required to be shatterproof

Polycarbonate lenses are 10x more durable 
than plastic 

Rx



Sun Screen – Chemical and 
Physical

Chemical absorbs UV light so it can’t penetrate 
into the skin

Physical (zinc oxide) stay on top of skin and 
block UV

Most contain both chemical and physical

Sprays – still need to be applied 



Sun Screen 

Look for broad spectrum on 

the label 

SPF 30 

Water resistant means 40-80 minutes after 
swimming

No sunscreen is waterproof or sweat proof 



Sun Screen 

Use more than you think you need

Apply on all exposed skin from head to toe

Nose, above lip, ears, neck, back of hands

Lip balm with SPF 



Sun Screen 

Don’t use a combination of sun screen and bug 
repellent with DEET 

Use separate products and apply as directed

Keep sunscreen at work so you remember to 
reapply it



Sun Damage 



Wrap Up 

What’s the best sunscreen to use?

Remember lip balm!

SPF 30

Wear a hat with a brim

Avoid the sun from 10 am – 4 pm as much as 
possible
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Mosquitoborne Diseases in NH

West Nile Virus (WNV)

Eastern Equine Encephalitis Virus (EEE)

Jamestown Canyon Virus (JCV)



NH DHHS Arboviral Surveillance Activities
Surveillance and control

Mosquito

Town-based program decisions and financing

Human and veterinary

Outreach and coordination with healthcare providers 
(Health Alert Network messaging)

Public education and prevention messaging

Distribution of surveillance data 

Test results and risk map updated weekly July-Sept

Press releases

NH Public Health Laboratories testing

Mosquito, human, veterinary samples



NH Town Sponsored Mosquito Trapping, 2016



Arboviral Basics



Transmission Cycle – Boiled Down

WNV/EEE

Aedes

Culex

Coquillettidia

Culiseta

(we test more 

than this)

Enzootic

BridgeBridge



West Nile Virus 
New Hampshire



West Nile Virus
3-14 days after bite from infected mosquito

“West Nile Fever”

About 20% of people infected

Fever, headache, body aches, swollen lymph nodes

WNV Neuroinvasive Disease

About 1 in every 150 people infected 

High fever, headache, neck stiffness, muscle 
weakness, disorientation, meningitis, encephalitis

People over 50 years of age are at higher risk of 
developing serious symptoms



NH WNV Activity: 2001-2016





Eastern Equine Encephalitis 
New Hampshire



Eastern Equine Encephalitis
Rare but serious disease

4-10 days after bite from infected mosquito

Severe EEE: Encephalitis

Sudden high fever, severe headache, stiff neck, can 
be followed by seizures, coma

Approximately 33% mortality

Survivors often suffer long-term to permanent brain 
damage

May also appear as milder, flu-like illness

Persons < 15 and >50 are most at risk for severe 
disease



NH EEE Activity 2004 - 2016

Mosquito Testing initiated in 2004

(2)

(1) (2)





Questions on WNV, EEE, JCV?



Zika Virus



Vectors of Concern

In the Americas, vectors of concern for Zika are:

Aedes aegypti

Aedes albopictus

They also transmit other viruses

Dengue

Chikungunya

Yellow Fever

EEE (Ae. albopictus)



Other Potential Vectors

Currently unknown, but is 
possible

Research is ongoing

Culex pipiens

Aedes triseriatus

Aedes vexans



Predicted Global Distribution of Aedes aegypti

Kraemer et al 2015



Predicted Global Distribution of Aedes albopictus

Kraemer et al 2015



Pre-2016 Geographic Distribution 
Estimates

CDC Ingrid Rabe



Aedes albopictusAedes aegypti

Current Estimated Range in US



Overview of Zika virus infection

Flavivirus (family Flaviviraidae)

Related to other Flaviviruses:  
WNV, Dengue, Yellow Fever

Transmission is mainly   
through mosquitoes

CDC: http://www.cdc.gov/zika/about/overview.html



‘Simple’ Transmission Cycle

www.cdc.gov

No bridge vectors

Avoid mosquitoes!



Overview of Zika virus infection
Virus transmitted primarily by the bite of an 
infected Aedes mosquito

Predominantly Aedes aegypti, also Aedes
albopictus in the Americas 

Virus now known to also be sexually 
transmitted as well as transmitted during the 
perinatal period from mother to child

Two lineages 

African lineage

Asian lineage – current outbreak



History



Origins of Zika

1947: Identified in the Ziika Forest of Uganda by 
scientists performing surveillance for yellow fever 
in Rhesus monkeys 

1948: Zika virus isolated from Aedes africanus 
mosquitos in Uganda

WHO: http://who.int/emergencies/zika-virus/timeline/en/

1952: Antibodies first 
identified in populations in 
Uganda and Tanzania

1954: Zika virus isolated 
from a girl in Nigeria with 
fever and headache



Zika Was Not Thought to Cause 
Significant Clinical Disease

1954: 1st case of reported illness1

10 year old Nigerian female who presented with 
fever and headache

1962-1963: 2nd case of reported illness2

28 year old European male working in Ziika Forest 
presented with frontal headache, diffuse 
maculopapular rash, low-grade fever, malaise, & 
back pain

Symptoms resolved by day 5 of illness

1 Macnamara FN. Trans R Soc Trop Med Hyg 1954;48(2):139-145
2 Simpson DIH. Trans R Soc Trop Med Hyg 1964;58(4):334-8



South Pacific Zika Outbreak

Picture: adapted from Cao-Lormeau V-M. Lancet 2014;384:1571

Case Counts: Roth A, et al. Euro Surveill 2014;19(41)

Onset: Oct 2013

• 8,723 suspected cases

Onset: Jan 2014

• 1,400 confirmed cases

Onset: Feb 2014

• 932 suspect cases

• 50 confirmed cases

Onset: April 2007 (Yap)

•5,000 confirmed cases



Current Outbreak



First Identification of Zika in 
Northeastern Brazil

Early 2015 in Natal, Brazil : patients presenting 
with a “dengue-like syndrome”

Fever, maculopapular rash, conjunctivitis, 
arthralgias, headache, myalgias, retroorbital pain

March 2015: 8 cases of Zika confirmed by PCR

Analysis showed virus of Asian lineage

Zanluca C, et al. Mem Inst Oswaldo Cruz 2015;110(4):569-72.



Current Outbreak - Timeline
May 2015: Confirmed transmission in Brazil 

Thought to have arrived via FIFA World Cup in Aug 2014

Brazil heavily impacted

July 2015: Neurological disorders (Guillain-Barre 
syndrome) were noted

October 2015: Association with microcephaly noted

November 2015: National public health emergency 
declared

November 2015: First ever deaths were noted (2 among 
adults and one infected newborn)

February 2016: Sexual transmission reported in the U.S.

July 2016: First documented cases of local transmission 
in the U.S



Brazil Ministry of Health (MOH) Reports 
Increases in GBS and Microcephaly

July 2015: 42 patients with GBS

62% reported symptoms consistent with Zika

October 2015: increase in congenital 
microcephaly in northeast Brazil

2000: 5.5 cases/100,000 live births

2010: 5.7cases/100,000 live births

Jan-Nov 2015: 99.7/100,000 live births (20-fold 
increase)

Nov 2015: Brazil establishes a microcephaly 
surveillance system

Pan American Health Organization. Epidemiological Alert: Neurological syndrome, congenital 

malformations, and Zika virus infection. Implications for public health in the Americas, December 1, 2015.



Public Health Emergency of 
International Concern

The World Health Organization declared a 
PHEIC February of 2016 as a result of the 
identification of increased microcephaly and 
other neurological birth defects as well as 
Guillain-Barre syndrome in association with the 
Zika outbreak

By April 2016, literature had been published 
demonstrating a causal relationship between 
infection with Zika and these birth defects 
(Rasmussen et al NEJM)

WHO Director-General summarizes the outcome of the Emergency Committee regarding cluster of microcephaly and Guillain-Barre syndrome. 

Website: http://www.who.int/mediacentre/news/statements/2016/emergency-committee-zika-microcephaly/en/.  



Symptoms of Zika Virus

Incubation ~3-12 days after bite

60-80% of infections asymptomatic

Symptoms usually mild

Self-limiting febrile illness of 4–7 days duration 

Acute fever, maculopapular rash, conjunctivitis, 
joint / muscle pain, and headache

Image source: CDC



Symptoms of Zika Virus – Severe Manifestations

Severe manifestations:

Guillain-Barré syndrome

Post infectious process that develops rapidly over hours 
or days – symmetric paralysis, cardiac dysregulation, 
respiratory insufficiency

Microcephaly and other neurological, ocular and 
musculoskeletal birth defects in babies with mothers 
infected during pregnancy 

Image source: CDC



Change in Zika Distribution 
Previous 10 Years 

Petersen et al. NEJM 2016; 374:1552-63



Current Areas with Active Zika 
Transmission

CDC: http://www.cdc.gov/zika/geo/active-countries.html. Accessed 1/24/2017.



Zika in the United States (as of 1/24/17)

US States: 4,900 total cases

Travel-associated cases reported: 4,682

13 in New Hampshire

Locally-acquired vector-borne cases reported: 217

Laboratory acquired: 1

Sexually transmitted: 38

GBS: 13

US Territories: 35,527 total cases

Travel-associated cases reported: 135

Locally acquired cases reported: 35,392
GBS: 51



Prevention and 
Control Measures



Minimize Mosquito Bites

Use EPA registered repellent

Minimize outdoor activity between dusk and 
dawn

Peak mosquito activity

Wear long sleeves, pants to deter bites

Keep screens in good repair--keep mosquitoes 
out of your home

**Vitamin B, bug zappers, ultrasonic devices, incense, etc
have NOT been proven to work



Personal Protective Measures:
Repellents

DEET

Oil of Lemon Eucalyptus

Picaridin

Permethrin

Applied to clothing

Permethrin
impregnated clothing

Do not use directly on 
skin

Source: CDC



No standing, stagnant 
containers of water

Treat standing water

Dump small containers  
and put away if possible

Turn over wheelbarrows, 
kiddie pools, portable 
containers

Clean gutters

Change water in bird-
baths/fountains weekly

Fold and store tarps

Drill holes in tires

Mosquito-proofing
Don’t give mosquitoes a place to breed!



Opportunities for Control

X

X

X

X

www.biogents.com



Additional Information

The CDC has more national surveillance 
information and disease specific information

www.cdc.gov

The State of New Hampshire Arboviral Illness 
Surveillance, Prevention and Response Plan
can be found here:

www.dhhs.nh.gov/dphs/cdcs/arboviral/documents
/arboviralresponse.pdf

This document has additional information about 
arboviruses, vectors, and control

Updated annually
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Contact information:

NH Bureau of Infectious Disease Control

(603) 271-4496

Questions?

Follow us on Twitter 

@NHIDWatch

"Like" us on Facebook 

@NH Bureau of Infectious Disease Control



Grease to Gold: How to Make 

Energy From a Problem

Grease to Gold: How to Make 

Energy From a Problem
Ray Gordon, NH Dept. of Environmental Services



Wastewater Engineering BureauWastewater Engineering Bureau

Wastewater and Solid Waste = Perfect opportunity to work together



Why should you collect cooking oil!

The Steps to Start a Collection!

Why should you collect cooking oil!

The Steps to Start a Collection!



Septic System vs. Wastewater FacilitySeptic System vs. Wastewater Facility





Soup Kitchens
Airports

Food Processing

Plants

School

Cafeterias

Strip Shopping

Centers

Concession

Stands

Convenience

Stores

Casinos

Fast Food

Restaurants

Sports Arenas

Hospitals

Restaurants in High Rise Buildings

Cafeterias Hotels

Grocery Store

Kitchens And

Delicatessens

Correctional Facilities

Convention

Centers

Full Service

Restaurants

Sources of Fat, Oil and Grease



Fat, Oil and GreaseFat, Oil and Grease

FOG Derived from food 
products such as:

• Deep-fried foods,

• Meats,

• Sauces,

• Gravies,

• Dressings, 

• Baked goods,

• Cheeses, and

• Butter.



• Yellow grease – food 
grade (French fry) 
grease, no wastewater or 
waste contact, good for 
fuel

• Regulated as Solid Waste

• Brown grease – mixed 
with wastewater, caught 
in interceptors or 
skimmed from the WWTF 
processes

• Regulated as Septage

Basic Types of Waste GreaseBasic Types of Waste Grease



Regulate Yellow and BrownRegulate Yellow and Brown



WastewaterWastewater



Which is more dangerous?





Show Someone Dumping

Down the drain

Show Someone Dumping

Down the drain
• Yellow becomes 

Brown grease 
when put into a 
drain



Septic SystemsSeptic Systems



Estimated 61% of NH Households on Septic Tanks



FOG in Septic SystemsFOG in Septic Systems

Fats can form a mass at the top of the septic tank and 
interfere with the biological activities taking place.



Septic SystemsSeptic Systems



•

Solids, grease, and smaller particulates that are allowed to 
leave the septic tank can buildup a bio-mat of viscous 

slime over the years.  This can clog soil pores and render
the leach field inoperable for percolation.

The Problem?The Problem?



•

The Problem?The Problem?



Wastewater SystemsWastewater Systems



Pass-ThroughPass-Through



InterferenceInterference



Sewer OverflowsSewer Overflows





• The problem is so 
serious it has made the 
front page of the Wall 
Street Journal!

• WSJ reported 75% of 
the nation's sewers work 
at half capacity because 
of grease clogs. 

• $25 billion per year 
problem for U.S. 
taxpayers.

Source: http://www.rgf.com/grease101.htm

A Serious Problem!!!!A Serious Problem!!!!



If Communities Don’t Prevent 

Overflows They Can Face Fines

If Communities Don’t Prevent 

Overflows They Can Face Fines



NH Communities Have Been FinedNH Communities Have Been Fined

April 18, 2006



Which is more dangerous?





PartnershipPartnership



Protect homesProtect homes



Set up a simple Recycling program!Set up a simple Recycling program!

North Oconee (GA) Water Reclamation Facility.



Provides YOU a Simple 

Waste Vegetable Oil

Collection Solution

NRRA Waste Vegetable Oil 

Collection Program 

NRRA Waste Vegetable Oil 

Collection Program 



Step #1 -Free ContainersStep #1 -Free Containers



Step #2 -Free SignsStep #2 -Free Signs

NH The Beautiful

• Each town gets 60 
points a year towards 
free signs

• This sign is 14 points



Step #3 – Educate the PublicStep #3 – Educate the Public



Don’t Pour Grease 

Down The Drain

Yellow grease

Pollution Prevention 

Yellow Grease –
A Resource

Can Pay you $$$
Convert

Brown Grease –
A Problem

Costs you $$$



• Turkey Fryer

Lots of grease

• After 

• Photos of homes 
deep frying – Deep 
fried

• Bmp – Wipe pots and 
pans

• FATS and Grease 
Still Solid Waste

Lid – Freeze

• Scrapers



Recycling 
used oil is 
completely 

logical.

For more information call 251-626-2628 or visit us at www.daphneutilities.com



Acceptable Cooking Oil ProductsAcceptable Cooking Oil Products

• Canola

• Soy

• Palm

• Olive

• Corn

• Peanut

• Cotton seed

• Sunflower

• Vegetable 
(Combination) Must be in a liquid state





Unacceptable Cooking Oil ProductsUnacceptable Cooking Oil Products

• LARD - pig fat in 
both its rendered 
and un-rendered 
forms



Unacceptable Oil ProductsUnacceptable Oil Products

• Any other oil “not 
Cooking oil”

– Linseed oil

– Motor oil





My Spidey
Sense tells 

me to 
recycle 

used 
cooking  

oil!
For more information                

call 251-626-2628 or visit us at 
www.daphneutilities.com



Recycle 

Used Oil          

You Will, 

Young 

Jedi!

For more information call  251-626-2628 or visit us at www.daphneutilities.com



Step #4 –Start CollectingStep #4 –Start Collecting













Step #5 - Free Pick-UpStep #5 - Free Pick-Up



Geographic CoverageGeographic Coverage

Pittsfield NH 

Headquarters

Fitchburg Hub

Boston Hub

Portland Hub

Montpelier Hub

Collection 
Area:

Strategic 
Locations:

NH

MA

RI    

ME  

VT 

CT  



Pittsfield FacilityPittsfield Facility



What AMENICO Does!!!What AMENICO Does!!!

Turned Raw Waste Cooking Oil… …into a vegetable based biofuel

7,302 gallons in 2016



Step #6 – Collect RevenueStep #6 – Collect Revenue

•High of $1.15/Gallon

•$0.35/gallon in 2016



Theft Has Been A ProblemTheft Has Been A Problem



Even Homer Simpson Tried to Get Rich 

Collecting Grease

Even Homer Simpson Tried to Get Rich 

Collecting Grease



Step #7 – Brag about the BenefitsStep #7 – Brag about the Benefits

• Recycled used vegetable oil is being used 
for energy recovery and is not being 
wasted in our landfills or disrupting 
wastewater treatment plants.

• Reused as a fuel, vegetable oil has fewer 
harmful air emissions.

• Reduce our nation’s dependence on 
natural resources.



Will you help?Will you help?

• Provide residents a solution

• Contact NRRA TODAY!!!
Phone: 603-736-4401

1-800-223-0150
Fax: 603-736-4402
Web Site: www.nrra.net
Office Email: info@nrra.net

Let your Sewer Department know so they get credit as part of their FOG Program

41 Towns Participated in 2016



Education and OutreachEducation and Outreach



Contact InfoContact Info

Ray Gordon

DES Septage Coordinator

(603) 271-3571


